Physicochemical characterization of solid dispersions of three antiepileptic drugs prepared by solvent evaporation method.
We have investigated the solid dispersion and dissolution profiles of three antiepileptic drugs (carbamazepine (CBZ), oxcarbazepine (OXC) and rufinamide (RFN)) with different aqueous solubilities, prepared by the solvent evaporation method. Solid dispersions of the three drugs in hydroxy-propylmethylcellulose (HPMC), with drug:polymer ratios of 1:4, were prepared and characterized by differential scanning calorimetry (DSC), Fourier transformation infrared (FTIR) spectroscopy, X-ray diffraction (XRD) and scanning electron microscopy. The release mechanism was also investigated and the kinetic order of the solid dispersions was evaluated. It appeared that the dissolution behaviour depended on the physicochemical properties of the drug and drug-polymer interactions. DSC thermographs showed amorphous forms for all drugs confirmed by XRD patterns. The FTIR spectra of CBZ and OXC demonstrated drug interactions with HPMC through hydrogen polymer bonds. Thus, solid dispersions of these drugs had an improved dissolution profile. In contrast, solid dispersions of RUF showed modest enhancement of dissolution, suggesting negligible drug-polymer interactions. The different dissolution behaviour is attributed to the extent of interactions between the polymer hydroxyl group and the drug amide groups.